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Patients with large amounts of intraventricular blood have a poor prognosis. The question is whether the quantity of ventricular blood or other factors related to the origin of the intraventricular bleeding cause poor outcome.
The association between ventricular blood volume and outcome was analysed in patients with a primary intraventricular haemorrhage (PIVH) and in patients with an aneurysmal subarachnoid haemorrhage (SAH). The medical records of 24 patients with PIVH were reviewed and these patients were compared with 59 patients selected from a prospectively studied series of patients with aneurysmal SAH who had intraventricular blood without an intraparenchymal haematoma. Glasgow coma score on admission and outcome at three months expressed on the Glasgow outcome scale were available for all patients. Volumetric analysis on CT was carried out if there was at least a moderate amount of blood measured with a semiquantitative scale (SAH n = 30, PIVH n = 22).
In patients with SAH more than 20 ml intraventricular blood was lethal, as previously shown for patients with intraparenchymal haemorrhage. Patients with a PIVH can, however, survive such large volumes of intraventricular blood without impaired consciousness immediately after the bleeding, without developing hydrocephalus, and without any disability after three months.
It is concluded that the cause of an intraventricular haemorrhage is more important for outcome than the amount of intraventricular blood, and large intraventricular haemorrhages are not always associated with hydrocephalus. (J Neurol Neurosurg Psychiatry 1995; 58:622-624) Keywords: intraventricular blood; cerebral haemorrhage; subarachnoid haemorrhage; outcome Several studies have described adverse effects of intraventricular blood on outcome in patients with intraparenchymal or subarachnoid haemorrhage.12 In a series of patients with supratentorial haemorrhage all patients with more than 20 ml of ventricular blood died except one, who remained in a vegetative state.' The question is whether ventricular blood or other factors cause poor outcome. The finding that patients with a primary intraventricular haemorrhage (PIVH) may survive without neurological impairment at least suggests that the adverse outcome is not always caused by the presence of large amounts of blood in the ventricles.3 4 Volumetric analysis of ventricular blood has never been carried out, however, in a group of patients with PIVH.
The aim of this study was to investigate whether a large haemorrhage (> 20 ml) in the ventricles causes poor outcome. Therefore we investigated the association between ventricular blood volume and outcome in patients with PIVH and in patients with aneurysmal subarachnoid haemorrhage (SAH). In patients with PIVH the intraventricular haemorrhage is the main determinant of outcome whereas in patients with aneurysmal SAH many factors-such as rebleeding, cerebral ischaemia, hydrocephalus, and operation-are related to outcome. The results were compared with those of a previous published series of patients with ventricular haemorrhage and an intracerebral haematoma.l We also determined whether the level of consciousness on admission predicts the cause of the intraventricular haemorrhage. plication. In the other four patients angiography was not performed as surgery was not considered. This was because these patients remained in a very poor clinical condition (two) or because of old age (two).
Patients and methods
The mean age was similar for the groups of 24 patients with PIVH and 59 patients with SAH (PIVH 53 (range 7-79) years and SAH 52 (range 22-81) years). The Glasgow coma score on admission was also similar between these two groups. Patients with PIVH more often had a large intraventricular haemorrhage than patients with SAH; 20 (83%) of 24 patients with PIVH had a volume of more than 6 on the semiquantitative scale v 29 (49%) of 59 patients with SAH. (95% confidence interval of the observed difference between these percentages 14-6%-53-8%.)
The table lists the main characteristics of those patients with PIVH or SAH in whom volumetric analysis was performed and who had at least a moderate amount of ventricular blood on the semiquantitative scale (at least 2 in one of the lateral ventricles). Age and Glasgow coma score on admission were similar between these two selected patient groups. Sixteen (73%) of 22 patients with PIVH had a ventricular blood volume of 20 ml or more compared with 11 (37%) of 30 patients with SAH. None of the 11 patients with SAH with ventricular blood volume of 20 ml or more was in a good clinical state shortly after the initial haemorrhage (Glasgow coma score 13 or 14). By contrast, five of the 16 patients with PIVH and a ventricular blood volume of over 20 ml had a coma score of 13 or 14 on admission.
The figure shows that all patients with SAH and a volume of over 20 ml of ventricular blood had died at three months. No such lethal volume was found for patients with PIVH. The age of patients with SAH and a ventricular blood volume of over 20 ml varied between 36 and 79 (mean 58) years. The age of patients with PIVH who had volumes of over 20 ml of ventricular blood and died varied between 43 and 79 (mean 65) years; and those who survived were between 14 and 74 (mean 47) years.
In the total group, eight patients with a ventricular blood volume of over 20 ml survived 
